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Résumé. 2014 Des mésophases smectiques C chirales thermodynamiquement stables à la température ambiante sont souhaitables pour les recherches sur les dispositifs électrooptiques rapides. La The phenomenon of a certain kind of ferroelectricity in the chiral smectic C and similar liquid crystal phases [1, 2] and the possibility to use these materials to develop high-speed electro-optic devices [3] [4] [5] have stimulated research for compounds exhibiting this ferroelectricity at room temperature and also for convenient broad-temperature mixtures [6] . Available materials exhibit twisted C and I phases and the unwinding is obtained elastically by the use of treated surfaces. However, by mixing two non-enantiomeric components a chiral smectic C phase without twist can be obtained [7] . To explore this way, suggested by Meyer et al. [1] in the first study on [9] or from the observation of textures of untwisted mixture between two solutions having opposite twist senses [10] .
The thermodynamic phases of compounds 1 and 2 (Table) first identified by isomorphy as smectic A, C and B [ 11 ] (also supported by an X-ray study [12] on 1), Table. -Studied esters of 4-n-alkoxybenzylidene-4'-amino-cinnamic acids. X and L are our phase designations for crystalline and isotropic liquid, respectively. The transition temperatures are given in degreesCelsiusand(underlined) the molar enthalpy changes in kJ/mole. The values in parenthesis concern monotropic or virtual transitions. The letters S (virtual for sinister) and R ( for rectus) indicate the absolute molecular configurations [15] . The (DOBAMBC) [14] used for the first experiments on ferroelectricity in mesomorphic phases [1] the smectic I phase has been deduced by X-ray studies [16] . These materials have been used as reference compounds in our study. The enantiomer 4 corresponding to 3 and their racemic mixture 5 have been synthesized at Chalmers [17] . Table) . [7] . In these mixtures it is possible to adjust the chiral properties without any change in the nonchiral properties [18] . the nature of the A, C* and I* states for HOBACPC. In these mixtures, moreover, untwisted but chiral smectic C and I phases appear between the corresponding twisted C* and I* of opposite helicity. Thus, the twist sense for the chiral smectic C and I phases of 8 is right The right-handed twist senses of the monotropic C* phases of the cyano-substituted compounds [14] 9 and 10 are similarly deduced from the phase diagrams of the mixtures of 9 with 5 ( Fig. 8 ) and the 10 with 9 (Fig 9) . A new examination has been made on the compound 11 first described by Helfrich and Oh [23] as having the transitions In fact, the X-C* transition lies at 43.6 OC, but supercooling of the C* phase is pronounced and can easily be misjudged. Our calorimetric data are :
A phase identification was made with the aid of the compound [24, 25] 2-chloro-(bis-4-n-decyloxybenzylidene)-1.4-phenylenediamine (DOBCP)
A new observation of the mixtures confirms the phase diagram [26] and shows that the N* and the C* states of 11 are left-handed. 3 . Untwisted smectic C phase with large spontaneous polarization.
In the chiral smectic C state the component P of the local spontaneous electric polarization perpendicular to the plane containing the normal i to the smectic layers and the long axis n of the averaged molecules can fundamentally have either of two directions, opposite to one another (cf Fig. 10 ). Which possibility is chosen by nature in any single case (compound) cannot be guessed and has only been determined experimentally for some of the used compounds [27] . Arbitrarily [28] we give the sign + to the case a in figure 10 . With this convention the sign for compounds 3 [27] were all correct, the substances 4 9 and 4 10 would constitute pairs of the described kind, but according to our observations 4 10 has also a negative sign on P. Thus, among the described compounds, the polarization P is always partly cancelled in binary mixtures at the same time as the helix is unwound The interesting case 4 8 (or their corresponding antipodes -the authors do not state the configuration) has been previously studied [29, 30] but without the phase diagram given here (Fig. 7) . Effectively untwisted smectic C solutions exist but only above 62 °C. The measurements in reference [30] made 20 °C under the C*-A transition for certain concentrations probably concern the I* phase. In the mixtures of 4 and 9 ( Fig. 11) figure 12 . The inherent advantages for switching in the I*-phase itself are considerable (enhanced bistability-memory) but not considered here. Convenient mixing components having virtual (or monotropic) C*-I* transitions at sufficiently low temperatures are for example 3 and S-4-(6-mcthyl)octyl-rcsorcylidene-4'-hexylaniline [6] (MORA 6) with the binary diagram shown in figure 13 : MORA 6 (to the right of the diagram) has a C* phase as a pure compound with a considerable temperature range but it has two inconveniences in regard to electro-optic use (except for its weak polarization). The first is that it lacks an A phase which is much easier to align than the C phase and thus helpful for preparing large homogeneous monocrystals. The other inconvenience is the presence of a helical twist, a feature that is shared by all C* compounds. As we see, however, addition of about 12 % of DOBAMBC ( +) not only stabilizes the C* phase down to below room temperature and unwinds the helix, giving an « infinite pitch » material, but at the same time introduces the desired A phase in a small but sufficient temperature interval on top of the C* phase.
Conclusion.
After revisiting previously partially studied materials untwisted chiral smectic C binary solutions thermodynamically stable at low temperature are found. For example, as shown in figure 13 , the broad temperature range of MORA 6 can be even broadened (from about 20-82 OC to about 10-84 °C) gaining a ferroelectric phase with higher polarization and without twist, by mixing with a small amount of DOBAMBC Q). Such mixtures possessing important electric spontaneous polarization can be used for the potential high-speed electro-optic devices and will facilitate the unwinding the helix by elastic interaction with the surfaces.
